A hinge of the endogeneous ATP synthase inhibitor protein: the link between inhibitory and anchoring domains.
The ATP synthase of bovine heart mitochondria possesses a regulatory subunit called the endogenous inhibitory protein (IF(1)). This subunit regulates the catalytic activity of the F(1) sector in the mitochondrial inner membrane. When DeltamuH(+) falls, IF(1) binds to the enzyme and inhibits ATP hydrolysis. On the other hand, the establishment of a DeltamuH(+) induces the release of the inhibitory action of IF(1), allowing ATP synthesis to proceed. IF(1) is also involved in the dimerization of soluble F(1). Dynamic domain analysis and normal mode analysis of the reported crystallographic structure of IF(1) revealed that it has an effective hinge formed by residues 46-52. Molecular dynamics data of a 27 residue fragment confirmed the existence of the hinge. The hinge may act as a regulatory region that links the inhibitory and anchoring domains of IF(1). The residues assigned to the hinge are conserved between mammals, but not in other species, such as yeasts. Likewise, unlike the heart inhibitor, the yeast protein does not have the residues that allow it to form stable dimers through coiled-coil interactions. Collectively, the data suggest that the hinge and the dimerization domain of the inhibitor protein from bovine heart are related to its ability to form stable dimers and to interact with other subunits of the ATP synthase.